Nutritional deficiency affects heliconia cut flowers production and the success of its commercialization. There is a great variation in heliconia management in farm production, mainly concerning fertilization. The use of different NPK formulation is very common without considering development phase, whether vegetative or reproductive, species, seasonality or highest flowering period. The aim of this paper was to evaluate N, P, K content in two development phases at three different plant parts. The rhizome, a mix of leaves and the third leaf from Heliconia psittacorum × H. spathocircinata 'Golden Torch' plants were used at 90 days after planting (DAP), representing the vegetative phase, and at 360 DAP representing the reproductive phase. The nutrients contents did differ statistically between the phases. The greatest nitrogen amount was observed at the reproductive phase. On the other hand, P and K content was highest at the vegetative phase. The highest N content was found in the mix of leaves and in the third leaf. The superior N content at the mix of leaves may indicate that other leaves may have a N content even higher than the third leaf. The rhizome showed a higher a higher P and K content than leaves, without any distinction between the mix of leaves or the third leaf. There was an interaction between the development phase and plant parts for all the studied macronutrients. For the elements P and K the same result for each factor separately can be observed at the interaction of these factors, where rhizome showed the highest contents at the vegetative phase which characterizes a simple interaction. These results will be useful to other research on nutrition of heliconia and complementary studies should be conducted with all macronutrients and plant parts.
INTRODUCTION
The heliconia belongs to Heliconiaceae family and presents a single genus, Heliconia L., with 250-300 species, distributed mainly in neotropical areas, from North Mexico to South Brazil (Berry and Kress, 1990) . Among the commercially cultivated genotypes, the most important is the natural hybrid Heliconia psittacorum × H. spathocircinata Aristeguieta 'Golden Torch'. It presents a terminal inflorescence, with an erect orientation, composed of orange, distichously arranged bracts and each bract subtending a cincinnus of flowers. Heliconias are plants that grow very rapidly and have in their rhizomes a great amount of carbohydrates and transfer a great percentage of biomass from the underground parts into the leaves.
The rhizomes are used for plant propagation, but also have the function of nutrient and water storage, which brings more resistance to adverse conditions for plants that have this kind of storage organs (Rundel et al., 1998) .
Nutritional deficiency affects heliconia cut flower production and the success of its commercialization. Relative to other floricultural crops, heliconia in cultivation generally requires high rates of macro-elements, particularly N. There is a great variation in heliconia management in farm production, mainly concerning fertilization. It is very common to use different ratios of N, P, and K, for example 1:1:1, 1:2:2, 3:1:2, 3:1:5 and 2:1:1 (Ball, 1986; Criley, 1990; Criley and Broschat, 1992; Clemens and Morton, 1999) . The fertilization adopted frequently does not consider development phase, whether vegetative or reproductive, species, seasonality or highest flowering period. Aspects of nutritional requirements have not been studied comprehensively and little published researches are available. The aim of this paper is to evaluate N, P and K content in vegetative and reproductive phases at rhizome, a mix of leaves and the third leaf of Heliconia psittacorum × H. spathocircinata 'Golden Torch'.
MATERIALS AND METHODS
The experiment was carried out at the Agronomy Department of the Universidade Federal Rural de Pernambuco, in Recife-PE, Brazil. The material used was plants of Heliconia psittacorum × H. spathocircinata 'Golden Torch', cultivated in a commercial farm in Paulista-PE. The adopted NPK fertilization formula was 14:28:14, 150 g/clump, with trimestrals replications of NPK 15:5:15 + micronutrients, 200 to 300 g/clump. The plants harvested presented normal appearance, without any deficiency symptom, indicating that the fertilization used was appropriate to plant growth.
The rhizome, a mix of leaves (all leaves except the third one) and the third leaf from Heliconia 'Golden Torch' plants. These were analyzed 90 days after planting (DAP), representing vegetative phase and 360 DAP representing reproductive phase. Plants were individually washed in water and the leaves and underground part (rhizomes without roots) were separated. The identified plant parts were dried at 70°C, in forced convection oven, until constant weight. Then, dry mass was determined.
For macronutrients analysis, samples were ground in a Wiley mill with a 1.0-mm mesh sieve, and disposed in craft paper bags. After this, they were submitted to sulfuric digestion for N analysis and to nitro-perchloric digestion to analyze the other elements. Nitrogen determination was done by Kjeldahl Method; K through Flame Photometry; and P content was determined by the colorimetric vanadate-molybdate method (Malavolta et al., 1997) . Data were submitted to variance analysis and the treatments averages were compared using the Tukey Test at 5% probability.
RESULTS AND DISCUSSION
The nutrients contents did differ statistically between the phases (Table 1 ). The rhizome part was the only one to show different contents between both phases and nutrients analyzed.
Phase
The highest nitrogen amounts were observed at the reproductive phase. On the other hand, P and K content was highest at vegetative phase. This situation would hardly be explained if the results included all plant parts. However, this work involved only leaves and rhizome, other parts like roots, flowers and stalks were not included. This observation, joined to the fact that the heliconia plant, at reproductive phase does not stop growing, explains the highest N content found in leaves and N is easily translocated to new leaves, due to its high mobility in the phloem (Marschner, 1995) . In a similar way it is possible to comprehend the lowest P and K contents at the reproductive phase, as they could be present in higher amounts in other plant parts not evaluated than in the analyzed ones. Flowering is the final event in a chain that starts with shoot initiation, and is followed by shoot emergence, leaf initiation, leaf appearance, floral initiation, and finally culminates in flower emergence (Catley and Brooking, 1996) . An individual heliconia plant tends to develop as round clump, or has a running rhizome system, a complex of interrelated plants in an uninterrupted exportation of nutrients.
Plant Parts
The highest N content was found at the mix of leaves and at the third leaf. The superior N content at the mix of leaves may indicate that other leaves may have N content even higher than the third leaf. On the other hand, the rhizome, storage organ, showed a higher P and K content than leaves, without any distinction between the mix of leaves or the third leaf.
Interactions
There was an interaction between the development phase and plant parts for all the studied macronutrients. For the elements P and K the same behavior for each factor separately can be observed at the interaction of these factors, where rhizome showed the highest contents at vegetative phase which characterizes a simple interaction. The rhizome of this plant was a principle organ for nutrient storage and is strongly influenced by environmental factors and available nutrients on the soil. This crop, like roots and tubers, exhibit a distinct sink competition between vegetative shoot growth and storage tissue growth for some periods after the onset of storage growth.
The interaction from N was complex. The lowest concentration of N is associated with the reproductive phase that had the greatest average content when evaluated separately. The same decrescent order of categories at the factor plant parts, is observed at the interaction, within each category of the factor development phase; so, the greatest content is at the mix of leaves, followed by the third leaf, and rhizome.
CONCLUSIONS
These results will be useful to other research on nutrition of heliconia and complementary studies should be conducted with all macronutrients and plant parts and soil analyses. 
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